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European freshwater biomonitoring and assessment is 
undergoing a major shift. Current legislations, inpartic- 
ular the EU Water Framework Directive, demand for 
new approaches, which should be consistent throughout 
Europe. Many countries are now changing their moni- 
toring schemes and consider organism groups, which 
have rarely been used in standard water management. 
New assessment methods are developed and implement- 
ed into water management i  many countries. 
In Germany, the organism group most frequently used 
in routine biomonitoring are benthic invertebrates; how- 
ever, the Saprobic System, even in the recently revised 
form, does not alone fulfil the requirements of the Water 
Framework Directive and needs to be supplemented by
other approaches. Field and lab procedures have not 
been harmonised between the individual parts of Ger- 
many, and a combined evaluation of data from all of 
Germany has rarely been performed. Phytobenthos, 
macrophytes, and fish have not commonly been used in 
routine water management and no standard assessment 
methods have until recently been available. 
To fill these gaps, several projects at the interface of 
science and applied water management have been per- 
formed in the years 2000-2004. They have been funded 
by the Working Group of the Federal States on Water 
Problems (LAWA), the Federal Environment Agency 
(Umweltbundesamt), theGerman Ministry for Educa- 
tion and Research, and the European Union. The results 
of these projects have lead to advanced field-, lab- and 
assessment methods for all organism groups relevant for 
the implementation f the Water Framework Directive. 
These methods are now tested in practise and subse- 
quently included into the monitoring systems of the Fed- 
eral States. Furthermore, the projects have, for the first 
time, generated comparable data sources for a large 
number of rivers and lakes throughout Germany, which 
are of relevance beyond the development of assessment 
systems. Overall, applied limnological research in Cen- 
tral Europe has been greatly accelerated. 
This issue of the journal Limnologica aims to make 
key results of the research projects available to the inter- 
national scientific ommunity. Although many results of 
the research projects are mainly relevant for regional 
purposes, the new identification keys, field and lab pro- 
tocols, typological results, and the general assessment 
approaches will be of relevance for scientists and water 
managers inall of Europe and beyond. 
Two papers of this special issue give a comprehensive 
overview of new phytobenthos- and macrophyte-based 
classification methods, covering a-posteriori ecosystem 
typology, description of type-specific reference condi- 
tions, metric development for the main degradations, 
that can be detected with benthic plants like eutrophica- 
tion, acidification and salinisation and the way forward 
towards an assessment system. These steps have been 
performed for both, rivers (SCHAUMBURG et al. 2004a) 
and lakes (SCHAUMBURG et al. 2004b). 
The focus of this issue is on rivers and benthic inver- 
tebrates. Here, the individual steps from basic taxonom- 
ic and methodological work to the development of an as- 
sessment system are described in separate papers. A new 
stonefly (Plecoptera) identification key is presented by 
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ZWICK (2004). HAASE et al. (2004b) test different sorting 
techniques, the most time-consuming and controversial 
step in processing benthic invertebrates samples; the re- 
sults feed directly into a standard protocol for sampling 
and sorting benthic invertebrates (HAASE et al. 2004a). 
The basis of each Water Framework Directive assess- 
ment system is a typological framework; for rivers, only 
a-priori systems have until recently been available. 
LORENZ et al. (2004) revise this system with an a-poste- 
riori approach. A second pre-requisite for biological as- 
sessment are reference conditions; for benthic inverte- 
brates, these are described by RAWER-JOST et al. (2004). 
Based on both, typology and reference conditions, HE- 
RING et al. (2004) and BtHMER et al. (2004) developed a 
new, multi-metric river assessment system for Germany. 
This system is composed of modules addressing differ- 
ent stressors: The acidification module has been devel- 
oped by BRAUKMANN 8Z BISS (2004). The two final pa- 
pers address rarely encountered ecosystem types: lakes 
outlets (BRUNKE 2004) and large rivers (HAYBACH et al. 
2004). 
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